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DETAILED ACTION 
Notice to Applicants) 

1. This office action is responsive to the amendment filed on 1 1/27/06. Claims 6-8, 
and 14-16 are pending. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 6-8, and 14-16, are rejected under 35 U.S.C.103(a) as being unpatentable 
over Meek et al. (6,366,927) in view of Yamamoto et al. (6,438,494), and Gudat et al. 
(5,610,815). 

As per claims 6 and 14, Meek et al. disclose a vehicle navigation system that 
receives sensor data from a plurality of sensors, and provides a map image that is 
presented on a display, system comprising: a navigation map data memory that includes 
map data indicative of roadways stored geographic features that are other than straight 
form (see at least the abstract; columns 3-4, lines 20-57; columns 7-8, lines 21-58; figure 
10; and column 9, lines 20-64), and a navigation processing unit that receives the sensor 
data, and requests map data from navigation map data memory associated with the sensor 
data, and computes the map image from map data (see columns 1-3, lines 13-4; and 
columns 3-4, lines 21-17). Meek et al. disclose roadways stored geographic features that 
are other-than-straight form, for example, Bezier curve. Bezier curve is a curve 
generated by a computable function, represented by polynomial equations. Bezier curves 
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are defined by control points (column 6, lines 31-32). Also, it is well known that the 
control points can be manipulated that give the Bezier curve a best- fit for any particular 
series of shape points used in a As per claims 6 and 14, Meek et al. disclose a vehicle 
navigation system that receives sensor data from a plurality of sensors, and provides a 
map image that is presented on a display, system comprising: a navigation map data 
memory that includes map data indicative of roadways stored geographic features that are 
other than straight form (see at least the abstract; columns 3-4, lines 20-57; columns 7-8, 
lines 21-58; figure 10; and column 9, lines 20-64), and a navigation processing unit that 
receives the sensor data, and requests map data from navigation map data memory 
associated with the sensor data, and computes the map image from map data (see 
columns 1-3, lines 13-4; and columns 3-4, lines 21-17). 

Meek et al. do not disclose a cornu spiral curve. However, Meek et al. disclose roadways 
stored geographic features that are other-than-straight form, for example, Bezier curve, 
straight line segment approximation to a curve in a geographic database, and the Bezier 
curves can closely approximate circular curve (column 6, lines 35-41). The curving 
geographic feature is reproduced on the display by drawing straight lines from shape 
point to shape point starting and ending with the end points (column 4, lines 6-8). 
Therefore, the control points of the Bezier curves can be manipulated to become a cornu 
spiral or clothoid curve, because it is well known that cornu spiral or clothoid is a 
mathematical representation of a transition from a straight line to a curve. And also, it is 
well known by mathematicians, cornu spiral is a curve also generated by a computable 
function, as a means of describing the shape of a series of points by a specifying the 
coefficients of a polynomial equation. 
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Furthermore, to modify for the teach of Meek et al, Yamamoto et al. disclose Cornu 
spiral is a clothoid curve, and it is a transition from a straight line to a curve (see column 
1, lines 14-23). Meek et al., do not disclose Taylor series. However, Yamamoto et al. 
disclose terms of polynomials of the clothoid curve (cornu spiral) are stored in the 
navigation map data memory and the map image is computed using the terms of 
polynomials of the unit clothoid curve (Cornu spiral) (columns 1-2, lines 53-61), and 
the polynomials of the unit Cornu spiral are associated with Taylor series expression ( 
columns 2-4, lines 25-21). 

In addition, Meek et al., do not disclose the cornu spiral is of the form 1= Ka 2 . However, 
Yamamoto et al. disclose a clothoid curve (Cornu spiral) is a curve whose curvature is 
directly proportional to its arc length (see '494, at least column 1, lines 22-23). Also, as 
current invention, applicant disclose in specification page 4, line 20, parameter value 
"a = 1" Therefore, equation: 1 = Ka , if (a = 1), then 1 = K (where 1 is indicative of 
arc length and K is indicative of curvature), therefore, curvature is directly proportional 
to its arc length. This is well known as disclose in Yamamoto et al (column 1, lines 
22-23). 

Furthermore, to modify for the teach of Meek et al. and Yamamoto et al., Gudat et al. 
also teach there are other ways to represent other-than-straight road, and a clothoid curve 
is one of an embodiment of Gudat et al. invention, the motivation is resulting in a highly 
accurate system for determining position and effecting navigation (see columns 10-11, 
lines 40-23). Also, Gudat et al. disclose navigation processing unit computes map image 
using clothoid polynomial coefficients stored in navigation map data memory, and terms 


Application/Control Number: 10/037,303 Page 5 

Art Unit: 3661 

of polynomials of the unit are stored in navigation map data memory and map image is 
computed using terms of polynomials coefficients (see at least columns 10-11, lines 
40-18; columns 31-32, lines 49-49; columns 33-35, lines 54-25; columns 35-37, lines 
54-21; and columns 60-61, lines 12-49). As discussed above, Yamamoto et al. disclose 
Cornu spiral is a clothoid curve, and it is a transition from a straight line to a curve (see 
Yamamoto et al., column 1, lines 14-23). Therefore, eventhough Gudat et al. do not 
explicitly disclose "Cornu spiral", but Gudat et al. disclose clothoid curve, therefore 
clothoid curve is the same as cornu spiral. 

It would have been obvious to properly combine Meek et al., Yamamoto et al., and Gudat 
et al. because, Meek et al. disclose the advantage for storing roadway data to represent 
other-than-straight road segments is to increase the level of accuracy of the geographic 
database (see column 6, lines 20-30). Yamamoto et al. disclose to use the curvature 
transition curves on highly standardized roads, and clothoid curves or cornu spiral curves 
are usually used as the curvature transition curves (column 1, lines 18-23). Gudat et al. 
disclose the aspect of the invention is a resulting in a highly accurate system for 
determining position and effecting navigation, and use of clothoid curve to represent a 
transition of a path (column 10, lines 48-66). All three references teach storing a 
roadway data to represent other-than-straight road segments for high level of accuracy. 
Cornu spiral or clothoid curve is only one of roadway data other than straight road 
segments. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to implement the teach of Meek et al. by combining geographic features that 
are other-than-straight form to include a cornu spiral form, for accurately store a different 
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shapes curvature transition curves represent rivers or curve roads of geographic features, 
in order to provide a high level of accuracy in the geographic database; also, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the teach of Meek et al. by combining computes map image using Cornu spiral 
polynomial coefficients stored in navigation map data memory, and terms of polynomials 
of the unit Cornu spiral are stored in navigation map data memory and map image is 
computed using terms of polynomials of the unit Cornu spiral associated with Taylor 
series for accurately determine a Cornu spiral form of roadways and provide an accurate, 
map image; and it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teach of Meek et al. by combining arc length and 
curvature form of the cornu spiral to generate curvature transition curves of the roads 
using the clothoid (cornu spiral) curve. 

As per claims 7-8 and 15-16, Meek et al. disclose a vehicle navigation system that 
receives sensor data from a plurality of sensors, and provides a map image that is 
presented on a display, system comprising: a navigation map data memory that includes 
map data indicative of roadways stored geographic features that are other than straight 
form (see at least the abstract; columns 3-4, lines 20-57; columns 7-8, lines 21-58; figure 
10; and column 9, lines 20-64), and a navigation processing unit that receives the sensor 
data, and requests map data from navigation map data memory associated with the sensor 
data, and computes the map image from map data (see columns 1-3, lines 13-4; and 
columns 3-4, lines 21-17). Meek et al. disclose roadways stored geographic features that 
are other-than-straight form, for example, Bezier curve. Bezier curve is a curve 
generated by a computable function, represented by polynomial equations. Bezier curves 
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are defined by control points (column 6, lines 31-32). Also, it is well known that the 
control points can be manipulated that give the Bezier curve a best-fit for any particular 
series of shape points used in a As per claims 6 and 14, Meek et al. disclose a vehicle 
navigation system that receives sensor data from a plurality of sensors, and provides a 
map image that is presented on a display, system comprising: a navigation map data 
memory that includes map data indicative of roadways stored geographic features that are 
other than straight form (see at least the abstract; columns 3-4, lines 20-57; columns 7-8, 
lines 21-58; figure 10; and column 9, lines 20-64), and a navigation processing unit that 
receives the sensor data, and requests map data from navigation map data memory 
associated with the sensor data, and computes the map image from map data (see 
columns 1-3, lines 13-4; and columns 3-4, lines 21-17). 

Meek et al. do not disclose a cornu spiral curve. However, Meek et al. disclose roadways 
stored geographic features that are other-than-straight form, for example, Bezier curve, 
straight line segment approximation to a curve in a geographic database, and the Bezier 
curves can closely approximate circular curve (column 6, lines 35-41). The curving 
geographic feature is reproduced on the display by drawing straight lines from shape 
point to shape point starting and ending with the end points (column 4, lines 6-8). 
Therefore, the control points of the Bezier curves can be manipulated to become a cornu 
spiral or clothoid curve, because it is well known that cornu spiral or clothoid is a 
mathematical representation of a transition from a straight line to a curve. And also, it is 
well known by mathematicians, cornu spiral is a curve also generated by a computable 
function, as a means of describing the shape of a series of points by a specifying the 
coefficients of a polynomial equation. 
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Furthermore, to modify for the teach of Meek et al., Yamamoto et al. disclose Cornu 
spiral is a clothoid curve, and it is a transition from a straight line to a curve (see column 
1, lines 14-23). Meek et al, do not disclose Taylor series. However, Yamamoto et al. 
disclose terms of polynomials of the clothoid curve (cornu spiral) are stored in the 
navigation map data memory and the map image is computed using the terms of 
polynomials of the unit clothoid curve (Cornu spiral) (columns 1-2, lines 53-61), and 
the polynomials of the unit Cornu spiral are associated with Taylor series expression ( 
columns 2-4, lines 25-21). 

In addition, Meek et al., do not disclose the cornu spiral is of the form 1= Ka 2 . However, 
Yamamoto et al. disclose a clothoid curve (Cornu spiral) is a curve whose curvature is 
directly proportional to its arc length (see '494, at least column 1, lines 22-23). Also, as 
current invention, applicant disclose in specification page 4, line 20, parameter value 
"a = 1". Therefore, equation: 1 = Ka 2 , if (a = 1), then 1 = K (where 1 is indicative of 
arc length and K is indicative of curvature), therefore, curvature is directly proportional 
to its arc length. This is well known as disclose in Yamamoto et al. (column 1, lines 
22-23). 

' Furthermore, to modify for the teach of Meek et al. and Yamamoto et al., Gudat et al. 
also teach there are other ways to represent other-than-straight road, and a clothoid curve 
is one of an embodiment of Gudat et al. invention, the motivation is resulting in a highly 
accurate system for determining position and effecting navigation (see columns 10-11, 
lines 40-23). Also, Gudat et al. disclose navigation processing unit computes map image 
using clothoid polynomial coefficients stored in navigation map data memory, and terms 
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of polynomials of the unit are stored in navigation map data memory and map image is 
computed using terms of polynomials coefficients (see at least columns 10-11, lines 
40-18; columns 31-32, lines 49-49; columns 33-35, lines 54-25; columns 35-37, lines 
54-21; and columns 60-61, lines 12-49). As discussed above, Yamamoto et al. disclose 
Cornu spiral is a clothoid curve, and it is a transition from a straight line to a curve (see 
Yamamoto et al., column 1, lines 14-23). Therefore, eventhough Gudat et al. do not 
explicitly disclose "Cornu spiral", but Gudat et al. disclose clothoid curve, therefore 
clothoid curve is the same as cornu spiral. 

It would have been obvious to properly combine Meek et al., Yamamoto et al., and Gudat 
et al. because, Meek et al. disclose the advantage for storing roadway data to represent 
other-than-straight road segments is to increase the level of accuracy of the geographic 
database (see column 6, lines 20-30). Yamamoto et al. disclose to use the curvature • 
transition curves on highly standardized roads, and clothoid curves or cornu spiral curves 
are usually used as the curvature transition curves (column 1, lines 18-23). Gudat et al. 
disclose the aspect of the invention is a resulting in a highly accurate system for 
determining position and effecting navigation, and use of clothoid curve to represent a 
transition of a path (column 10, lines 48-66). All three references teach storing a 
roadway data to represent other-than-straight road segments for high level of accuracy. 
Cornu spiral or clothoid curve is only one of roadway data other than straight road 
segments. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to implement the teach of Meek et al. by combining geographic features that 
are other-than-straight form to include a cornu spiral form, for accurately store a different 
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shapes curvature transition curves represent rivers or curve roads of geographic features, 
in order to provide a high level of accuracy in the geographic database; also, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the teach of Meek et al. by combining computes map image using Cornu spiral 
polynomial coefficients stored in navigation map data memory, and terms of polynomials 
of the unit Cornu spiral are stored in navigation map data memory and map image is 
computed using terms of polynomials of the unit Cornu spiral associated with Taylor 
series for accurately determine a Cornu spiral form of roadways and provide an accurate 
map image; and it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teach of Meek et al. by combining arc length and 
curvature form of the cornu spiral to generate curvature transition curves of the roads 
using the clothoid (cornu spiral) curve. 

Remarks 

4. Applicant's amendment filed on 1 1/27/06 has been fully considered. Upon 
updated search, and reviewing all the references cited, all references is still considering 
the relevant art, only except Chojnacki et al. reference is not in this rejection. Therefore, 
the updated ground of rejection has been set forth as above. 

In response to applicant's argue on the remarks of the amendment, eventhough 
Gudat et al. do not disclose Cornu spiral coefficients. However, Gudat et al. disclose 
clothoid curves and polynomial coefficients (see at least columns 31-32, lines 38-21; 
columns 32-33,lines 50-31; and columns 35-36, lines 45-22). Also, Yamamoto et al. 
disclose clothoid curve is cornu spiral, and all the polynomial coefficients (see at least 
equation 1-2). Therefore, references cited still reads the claims invention. 
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5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalena Tran whose telephone number is 571-272-6968. 
The examiner can normally be reached on M-F 6:30 AM-4:00 PM), off every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black can be reached on 571-272-6956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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